Metastasis to the skeletal muscles is uncommon. We report a case which was strongly suspected to have psoas and gluteus muscle metastases from uterine carcinosarcoma. A 68-year-old woman (gravida, 2; para, 0) underwent retroperitoneal endoscopic paraaortic lymphadenectomy, laparoscopic modified radical hysterectomy, bilateral salpingo-oophorectomy and pelvic lymphadenectomy for uterine carcinosarcoma, suspected to be stage IB. Metastasis to one right pelvic lymph node was observed. Ascites fluid cytology was negative. Postoperative pathological examination revealed stage IIIC1 (pT1bN1M0) disease. Five cycles of chemotherapy with paclitaxel + carboplatin were performed. 10 months after chemotherapy, serum cancer antigen-125 level was elevated. Computed tomography (CT) revealed a 3-cm tumor of the left psoas muscle and magnetic resonance imaging revealed a tumor of the left gluteus maximus muscle. These lesions showed fluorodeoxyglucose uptake in positron emission tomography-CT. Because we considered the tumors were metastases of uterine carcinosarcoma, we recommended her chemotherapy. However, after one cycle of chemotherapy, the patient underwent immunotherapy elsewhere with immune checkpoint inhibitors. 5 months after the recurrence, she was alive.
Introduction
Metastasis to the skeletal muscles is uncommon. Among gynecological cancers, some cases of cervical cancers have been reported; however, only one case of psoas muscle metastasis from endometrial cancer has been reported [1] .
We report a case which was strongly suspected to have psoas and gluteus muscle metastases from uterine carcinosarcoma.
Case report
A 68-year-old woman (gravida, 2; para, 0) presented with atypical genital bleeding. Endometrial biopsy revealed carcinosarcoma, and diagnostic images suggested stage IB endometrial cancer. Serum cancer antigen (CA)-125 level was normal. She underwent retroperitoneal endoscopic paraaortic lymphadenectomy, laparoscopic modified radical hysterectomy, bilateral salpingo-oophorectomy and pelvic lymphadenectomy. Before uterine manipulation, a vaginal cuff was formed to close the cervical os. Bilateral fallopian tubes were coagulated to prevent leakage of uterine tumor into the vagina and abdominal cavity. No nodules were disseminated in the abdominal cavity. Myometrial invasion in > 50% myometrium and metastasis to one right pelvic lymph node were found. Ascites cytology was negative. Microscopic examination revealed that the tumor was homologous carcinosarcoma and consisted of serous carcinoma with highly atypical nuclei and endometrial stromal (Fig. 1a, b) . Vascular invasion was negative; however, lymphatic invasion was positive (Fig. 1c) . From these observations, she was diagnosed with FIGO stage IIIC1 (pT1bN1M0) cancer. Five cycles of chemotherapy with paclitaxel + carboplatin were postoperatively performed as adjuvant therapy. 10 months after chemotherapy, she noticed abnormal sensitivity in her left thigh and serum CA-125 level was shown to be elevated. She had no fever or pain, and her serum C-reactive protein level was 0.0 mg/dl. Computed tomography (CT) revealed a 3-cm tumor of the left psoas muscle (Figs. 2, 3 ) and magnetic resonance imaging (MRI) revealed a tumor of the left gluteus maximus muscle (Fig. 4) . These lesions showed fluorodeoxyglucose (FDG) uptake in positron emission tomography-CT (PET-CT). Because we considered the tumors were metastases of uterine carcinosarcoma, we recommended her chemotherapy. After one cycle of chemotherapy with paclitaxel + carboplatin, she preferred immunotherapy rather than chemotherapy. She 
Discussion
Although skeletal muscles constitute approximately 50% of the total body mass, skeletal muscle metastasis is uncommon, the reason for which remains unclear, with a reported incidence of 0.08-0.16% [2, 3] . It has been reported that cancers produce lactic acid, and an anoxic environment by lactic acid helps induce new blood vessels [4] . Skeletal muscles themselves produce lactic acid, making it difficult for cancers to induce new blood vessels in skeletal muscles, which may be a reason for the rarity of skeletal muscle metastasis. A review of 52 patients with skeletal muscle metastasis demonstrated the most often involved muscles to be the gluteus (15%), psoas (8.7%) and erector spinae (8.7%) [5] . Common primary cancers were located in the lung (35%), gastrointestinal tract (23%) and kidney (19%) [2] . Widespread metastases usually were present when skeletal muscle metastasis was detected.
Among gynecological cancers, skeletal muscle metastasis is very rare, but some cases of cervical cancers have been reported. Several patients positive for human immunodeficiency virus (HIV) have been reported to have psoas muscle metastasis, most frequently from cervical cancer [6] . Some cases of cervical cancer in HIV-negative patients also have been reported [7] [8] [9] [10] ; however, only one case of psoas muscle metastasis from endometrial cancer has been reported [1] . Hematogenous, lymphatic and disseminated spread has been considered as pathways for skeletal muscle metastasis. In our case, we suspected that disseminated tumor attaches on the exposed psoas muscle, resulting in metastasis. However, it seems to be difficult to rule out hematogenous and lymphatic spread as a reason for metastasis to the muscles. The true reason for skeletal muscle metastasis still needs to be investigated.
A CT-guided fine-needle aspiration is useful to differentiate the psoas muscle metastasis from abscess [9] . Nevertheless, we did not do a biopsy because the psoas tumor was located in a difficult place to approach. The tumor was well enhanced diffusely in CT, and blood examination revealed no inflammatory signs; so, we did not consider that the psoas lesion was an abscess.
Chemotherapy was chosen as the treatment for recurrent tumors because surgical excision of the psoas muscle may cause functional disability, and gluteus muscle metastasis was suspected. There was a poor overall prognosis of patients with skeletal muscle metastasis because patients were usually recognized to have systemic disease. However, there are two case reports in which surgical excision of a solitary psoas muscle metastasis from cervical cancer resulted in good control of local disease progression [7, 10] . Therefore, surgical excision of skeletal muscle metastasis can be considered depending on patient conditions.
